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BEDROCK GED~OGY OF THE o~ g,_YI~ 
BAR HARBOR AND MOUNT DESERT ISLAND QUADRANG~so~ (/ 
MAINE l_./ ~ 
Richard A. Gilman .(/< ((!J 
INTRODUCTION ~~~~ ~~(if' 
DESCRIPTION OF THE STRATIFIED ROCKS 
Ellsworth Schist: 
The Ellsworth Schist was named from exposure of greenish 
gray schist near the city of Ellsworth, Maine, seven miles north 
of Mount Desert Island. The first definitive investigation was 
by Smith et. al. (1907) with more recent studies by Wibmarth 
(1938), Gibson and Williams (1929), Forsyth <1952) Stewart 
<1956>, Terzaghi (1946>, Gilman <1961>, Wingard <1961). Several 
of these workers have described rocks believed to be equivalent 
to the Ellsworth Schist that are exposed in other locations along 
the coast in the Blue Hill and Columbia Falls areas. No fossils 
have been reported from the Ellsworth Schist but most workers 
have concluded it to be of Cambrian to Lower Silurian in age. 
Brookins (1983> reported a Rb-Sr date of 500 + 20 Ma. 
In his study of the Ellsworth quadrangle and surrounding 
areas, McGregor (1964) distinguished two principal units of the 
Ellsworth Schist. His lower unit, the "Lamoine Group" is e;{posed 
on Mount Desert Island, on Hancock Point and in Trenton and 
Lamoine. Gilman <1987) mapped this unit in the Surry and Newbury 
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Neck areas. McGregor's upper unit, the "Egypt Group", is e:-:posed 
along the northern edge of the Mount Desert 9uadrangle. 
McGregor <1964; p 27> described the Lamoine Group as 
consisting of "predominantly non-porphyroblastic albite-9uartz-
chlorite-muscovite-epidote schist with small amounts of felds-
pathic gneiss and chlorite schist as layers generally less than a 
few feet thick.'' Abundant 9uartz-albite pods and lenses parallel 
the schistosity. The rock commonly shows layering up to a 
centimeter thick of alternating 9uartzfeldspar and mica-chlorite 
layers. The feldspathic gneiss is a fine-grained, light-buff, 
faintly foliated rock usually occurring in layers less than two 
meters thick. The chlorite schist is a dark green, fine-grained 
poorly schistose to massive rock, also generally occurring as 
layers less than two meters thick. 
append i :-: • 
Sample modes are given in the 
McGregor (1964; p. 27) describes the Egypt Group as "pre-
dominantly of porphyroblastic albite-oligoclase-9uartz-chlorite-
muscovite-epidote schist, containing tourmaline-garnet with 
layers, with interbedded epidote amphibolite and actinolite 
schist layers". As with the Lamoine Group, abundant quartz pods 
and lenses parallel the schistosity. 
the append i :-: • 
Samples modes are given in 
McGregor concludes that the Elsworth Schist probably repre-
sents the accumulation of argillaceous sediments with intermit-
tent periods of intermediate to basic volcanism, perhaps as 
crystal tuffs and/or flows. 
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Bar Harbor Formation: 
Shaler (1889) applied the name Bar Harbor Series to the 
bedded sedimentary sequence which crops out on the northern and 
north-eastern shore of Mount Desert Island. It is also found in 
the Northeast Harbor area, and within the shattered zone at the 
margin of the main mass of granite that forms the core of the 
island. The formation also is exposed along the shore at the 
head and eastern side of Frenchman Bay. 
The majority of the formation consists of siltstones 
and sandstones displaying even and persistent bedding. These can 
be examined with ease along the shore at Bar Harbor. On a 
weathered surface these units are typically light in color, 
ranging from tan or gray to lavender; less commonly they weather 
to a rusty color . On a fresh surface they are usually dark to 
medium gray in color. Metzger (1959 ) described them as felds-
pathic sandstones. Sedimentary structures observed include 
graded bedding and cross bedding, and soft sediment deformation 
structures are locally abundant. 
Interbedded within the siltstones and sandstone are a number 
of beds of microcrystalline or cryptocrystalline rock. These 
usually occur as beds a few meters in thickness, but at the Ovens 
and on Ireson Hill they form the dominant rock type. These are 
the Ireson Hill felsites of Chadwick (1939 ) . The rock is hard 
and brittle and has a flint-like conchoidal fracture. X-ray 
analysis of the rocks at the Ovens and Ireson Hill (Gilman 1959 ) 
indicate a composition of approximately 30% quartz, 50% feldspar 
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<primarily oligoclase t.-Jith minor K-spar), and 20/. "other" 
minerals. 
Volcanic tuffs are occasionally found in thin beds, and 
ten to fifteen meters of tuff are found in a quarry on the south 
side of Ireson Hill. Here the tuffs overlay typical Bar Harbor 
siltstones and are themselves overlain by cryptocrystalline 
felsites. 
Conglomerates are also found within the formation. Minor 
thin beds of one centimeter quartz pebble conglomerate are found 
locally, but the major units are polymictic conglomerates near 
the base of the formation. These are exposed on the islands on 
the east side of Frenchman Bay, in particular on Spectacle and 
Turtle Islands . Metzger (1979> described the conglomerates as 
consisting of well rounded cobbles and boulders up to ten 
centimeters in diameter of assorted igneous and metamorphic rock 
types supported in a dark gray to green matrix of sand and clay. 
Sandstones showing graded bedding are commonly interlayered with 
the conglomerates. Metzger <1979) estimated a total thickness of 
at least one hundred and sixty five meters of conglomeritic beds 
marks the base of the formation. Gilman and Lash (1988) des-
cribed conglomerates interpreted to be in the Bar Harbor Forma-
tion from the Flanders Bay area. These, as well as the exposures 
of conglomerate on Spectacle and Turtle Islands appear to 
unconformably overlie a weakly foliated greenstone (the Flanders 
Bay 9reenstone). Gates (in press) has studied several similar 
occurrences of polymictic conglomerates from the Coastal Volcanic 
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Belt. 
Cranberry Island Series: 
The Cranberry Island Series was first studied and named by 
Shaler <1889). Dow <1952) described the Cranberry Island Series 
as approximately 3,000 meters of well bedded, weakly metamor-
phosed pyroclastic rocks, lava flows and sedimentary rocks. The 
volcanic members crop out on the extreme south end of Mount 
Desert Island between Southwest Harbor and Bass Harbor and on 
both Great and Little Cranberry Islands. The basic volcanic and 
meta-sedimentary units are found only on the southern end of 
Great Cranberry Island. 
Dow (1962) further subdivided the volcanic units into tuffs 
and lapilli tuffs, tuff breccias, and flows. The tuffs carry 
crystal and/or lithic fragments. They are various shades of 
gray, some with a reddish tint, and many are well bedded and 
appear water laid. Most of the tuffs are acidic but thin layers 
of basic tuffs or ash falls are also present. Crystal fragments 
are predominantly broken subhedral plagioclase with lesser 
amounts of quartz. Lithic fragments consist of a variety of 
volcanic rocks, quartzite, diabase, and granophyre. The matrix 
is dense devitrified glass. Although now thoroughly recrystal-
lized, remains of welded and non-welded shards are believed 
present. Flow rocks consist of blue-gray and light brown 
felsites, and gray to brown porphyritic dacites, the felsites 
being the more abundant. Spherulitic tex ture is common and is 
best seen on the northern end of Little Cranberry Island and 
6 
along the west shore of Great Cranberry Island between Pebble 
Cove and Little Head . 
A s equence of thermally metamorphosed sedimentary rocks, 
with interbedded acid and basic volcanics, is exposed on the 
southern end of Little Cranberry Island . Dow <1962) interprets 
the metamorphism as a contact effect from granites such as that 
expos ed at Bunker Head . 
The basic volcanic units are dark green to black hornfels 
and hornblende schists, some showing intricate laminations with 
associated acidic tuffs . The origin of these layers is in doubt, 
but Dow (1962> speculated that they are ash deposits or perhaps 
thin flows. The meta-sedimentary rocks of this association 
consists of amphibolites, flagstones, hornfels, and spotted 
slates. The entire se9uence has a consistent cleavage parallel 
to bedding that strikes northeast and dips steeply to the south. 
Overturned limbs and isoclinal folds are occasionally found . The 
amphibolites commonly display alternating layers, a few inches 
thick, of 9uartz-feldspathic and amphibole-epidote rich rock. 
Garnet <andradite-grossularite> is common and one locality 
c o ntains clino-pyroxene. Lavender colored flagstones are 
interbedded with t he volcanic units, and commonly form discon-
tinuous layers and lenses . Other rock types found in this 
sequence include gray to brown massive hornfels, gray, lavender, 
or cream colored spotted slates, the spots consisting of re-
crystalli zed muscovite, biotite, and quartz. 
Flanders Bay g r eenstone : 
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At Flanders Bay sediments of the Bar Harbor Formation 
unconformably overlie a weakly foliated greenstone <Gilman and 
La sh , 1 988 ) • In his stratigraphic study of the Frenchman Bay 
area Metzger (1979) suggested the greenstone to be a hitherto 
unrecognized unit in the regional stratigraphy, although Chapman 
(1957, and personal communication) believed it to be an atypical 
member of the Cranberry Island Series. A similar greenstone is 
exposed on Spectacle Island unconformably below conglomerates of 
the Bar Harbor Formation. 
The greenstone is andesitic in composition (see appendix) 
and is characterized by a fine-grained texture, dark green color, 
an abundance of epidote clots and veins, a weak but persistent 
spaced cleavage, and locally by "amydules" of white 9uartz that 
are somewhat flattened in the cleavage plane. 
The correlation of the greenstone within the regional 
stratigraphy remains in 9uestion. It lacks the penetrative 
schistosity of the Elsworth Schist. The spaced cleavage is 
similar both in style and attitude to that of the Cranberry 
Island volcanics, and this is part of the rational for Chapman's 
correlation with the Cranberry Island Series. Such a correlation 
indicates that the Cranberry Island Series, at least the green-
stone, is older than the Bar Harbor Formation. However, tuffs 
from the Bar Harbor Formation appear older (408 + 27 Ma; Metzger 
and others, 1973)) than volcanics of the Cranberry Island (387 + 
9 Ma; Brookins and others, 1973 > on the basis of Rb-Sr whole rock 
dating. However given the possible overlap in ages the problem 
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remains to be satisfactorily resolved. 
DESCRIPTION OF THE PLUTONIC ROCKS 
Gabbro-Diorite: 
Gabbroic rocks are exposed in a continuous belt along the 
northwest side of Mount Desert Island from Hamilton Station to 
south of Pretty Marsh Harbor, near Center. A second, now 
isolated, body that extends from Bald Mountain to West Tremont 
may have originally been part of the major belt. Layering within 
the gabbro indicates a consistent north-northeast strike and a 
dip of 30 to 35 degrees to the southeast. The body is a complex 
layered mass, ranging in composition from gabbro and gabbro-
diorite to 9uartz diorite and granite. 
The whole belt has not been studied in detail, but Bickford 
(1958) examined exposures along the shore in the vicinity of 
Pretty Marsh Harbor. His figure 2 is reproduced here (fig. __ _ 
as an example of the complexity. Layer 1 is fine to medium-
grained gabbro-diorite. Layer 2 is closer to a 9uartz-diorite 
and is referred to by Bickford as "transition rock". The contact 
between the two layers is highly irregular with maf ic concentra-
tions in the gabbro-diorite, and an "inclusion" of gabbro-diorite 
within the transition rock. Layer 3 is fine-grained gabbro-
diorite. Layer 4 is transition rock similar to layer Layer 5 
is medium to fine-grained gabbro-diorite and displays a fine-
grained phase in contact with layer 4. Modes are given in the 
appendi:-:. Bickford (1958> interprets the microtextures of the 
transition rock and granite to indicate extensive recrystal-
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lization. Specifically mentioned are the presence of mosaic 
grains of plagioclase, and rounded, embayed grain margins. He 
concluded that the gabbro complex was once a relatively homo-
geneous gabbro-diorite and that the layering is the result of 
extensive recrystallization and metasomatism along zones of 
intense fracturing, which, following Chapman (1953), he suggests 
may be related to the emplacement of the central granites of 
Mount Desert Island by cauldron subsidence. 
There is great difficulty, particularly in the Pretty 
Marsh Harbor area, in separating the pink biotite granite of the 
gabbro complex from the pink biotite granite that makes up the 
Somesville pluton. Isolated woods exposures within the area 
mapped as gabbro-diorite may, indeed, be granitic. In the Pretty 
Marsh Harbor area there is sufficient granite exposed to show 
separately on the map; in other instances this is not possible. 
Two additional areas of gabbro-diorite are exposed along the 
northern edge of the Bar Harbor quadrangle; one at Gouldsboro, 
and one on Waukeg Neck. Neither body is very extensive, both 
appearing to have been partially cut out by younger granites, but 
neither body has been studied in detail. The Gouldsboro body is 
exposed at several places along US 1; the other is exposed along 
the west side of Waukeg Neck, particularly near Long Cove ( Tunk 
Lake quadrangle). 
Granite of Southwest Harbor and Schoodic Penninsula: 
Dixon (1960 ) did a detailed petrographic study of the 
granite exposed near Southwest Harbor on Mount Desert Island. It 
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is fine-grained, tan to pinkish, light gray granite, parts of 
which have a distinct granophyric or micrographic intergrowth of 
9uartz and alkali feldspar. The granite and granophyre are 
similar in many respects except for texture, but the granophyre 
carries hornblene whereas the granite is biotite bearing. 
Samples of modes are given in the appendix. On the basis of 
microscopic analysis, Dixon (1960) has shown that the granite is 
found in the northern half of the area, whereas, the granophyre 
is restricted to the south; a gradational contact lies between 
the two types. The granite-granophyre shows intrusive relation-
ships with respect to the volcanics and the gabbro-diorite, and 
there is a diminution of grain size near the contact with the 
Cranberry Island Series suggesting a chill phase. Dixon (1960) 
concluded that the granite-granophyre body is a tabular sheet 
tilted a few degrees to the north, thus exposing the roof of 
granite along the northern margin and the floor of granophyre 
along the southern border. He further concluded that the two 
types are the result of magmatic differentiation in place. Dixon 
(1960) believed the granite-granophyre of Southwest Harbor to be 
correlative to that which makes up most of Schoodic Penninsula, 
but he found no systematic distribution of granitic and grano-
phyric types there. 
Granite of Cadillac Mountain: 
The typical granite exposed on Cadillac Mountain is a pink 
to greenish gray, coarse-grained equigranular hornblende granite 
of highly uniform mineral composition: 65% alkalic feldspar, 30% 
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quartz, 4-5% hornblende, plus the accessory minerals apatite, 
magnetite and zircon. Scattered throughout the rock are 1-2 cm 
"mafic clusters" composed of hornblende. Foss (1958) described 
the alkali feldspar as antiperthite in which faint zoning is 
common with cores of An10-15 and rims of An5-10· He also 
describes an increase in the amount of quartz from around 20% in 
the contact phase to 33% in the interior; a change that Chapman 
ascribes to later remobilization of quartz producing large 
<5-7 mm>, sutured, and poikilitic grains that have in part 
replaced alkali feldspar. 
The outer margin of the body has been studied in detail by 
Chapman (1969) and Naslund (1972>. Naslund (1972) describes 
changes in textures and mineralogy within a zone of 300-600 
meters inside the "shatter zone " that surrounds the granite. 
Average grain size decreases from 5-6 mm to 4-5 mm at the 
contact, but a greater change is found in the quartz grains which 
show a decrease in maximum diameter from over 3 mm to less than 1 
mm. There is a gradual but erratic decrease in the amount of 
quartz toward the contact with a comparable increase in the 
amount of feldspar, both changes amount to about 10%. The 
contact zone, generally a few hundred meters wide, is nearly free 
of inclusions on its inner edge, but at its outer edge becomes 
crowded with xenoli th s and gradually passes into a zone of 
intensely sha.ttered country rock; the "shatter zone" as shown on 
the geologic map. 
Chapman ( 1969) also describes a "marginal zone" invJard from 
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the contact zone. This has a rather sharp boundary with the 
contact zone in that the nature of inclusions change abruptly. 
In the outer part of the contact zone xenoliths are abundant and 
often exceed a meter in maximum dimension . They are angular to 
subangular, and present a thoroughly jumbled variety of host rock 
lithologies . In the marginal zone, on the other hand, "inclu-
sions are tabular or lenticular with high length-breath ratios, 
and dimensional parallelism is highly perfect." <Chapman 1969, 
p. 991) . These inclusions are well rounded and thoroughly 
recrystallized. Passing from the marginal zone to the interior 
of the body, the inclusions gradually diminish in size and 
abundance. 
Chapman (1969) studied the orientation and distribution of 
inclusions within the hornblende granite. 
as follows: 
His conclusions are 
"In summary, a careful study shovJs nearly horizontal 
inclusions to be by far the predominating type throughout 
the central zone. At most stations in this zone the planar 
structure recorded was horizontal, but locally dips as high 
as 20° were obtained for this structure. In the marginal 
zone the structure is much more commonly inclined, and dips 
between 15° or 25° were recorded at numerous stations. The 
highest value obtained here was 35°. The dip direction in 
the marginal zone is radial, toward the center of the pluton. 
For all practical purposes, then, the inclusion structure-
pattern over the granite pluton appears to be roughly saucer-
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shaped." 
Many of the exposures from which measurements were taken 
were the result of construction of the carriage roads. ~IJhi le the 
inclusions are clearly evident in fresh exposures, they tend to 
be obscured by weathering and lichen with increasing age of the 
surface. However, they can still be found along the carriage 
roads and in the blocks used for guard rails along the carriage 
roads . A good place to see them is at the bridge just south of 
Great Hill where Route 233 passes under the Park Loop Road but 
the best examples are found on the top of Great Hill. 
Chapman (1969) interprets the distribution and orientation 
of inclusions as a sedimentational feature formed by accumulation 
of crystals and xenoliths on the floor of a magma chamber. 
Chapman (1953) proposed that the hornblende granite was 
implaced by a process of ring fracture stoping and cauldron 
subsidence . In this connection, the isolated occurrences of 
hornblende granite such as found on Oak Hill and Great Head are 
interpreted as parts of ring dikes. The largest of these is 
found on the east side of Bartlett Island and its northeasterly 
extension onto Mount Desert Island. Two other features have been 
identified by Chapman <1956) as pseudo-ring dikes. These are 
archuate shape bodies, one on McFarland Mountain, and one 
extending from Somes Sound to Penobscot Mountain. These bodies 
consist of a pink granite "porphyry" ~'Ji th abundant quartz and 
feldspar crystals about 5 mm across set in a fine-grained 
matri :-: • The contacts between the "porphyry" and the hornblende 
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granite are not sharp, but tend to be irregular and ill-defined, 
commonly showing an intimate mixture of the two rock types. 
Petrographic examination led Chapman (1956) to conclude that 
the "porphyry" is not an intrusive prophyry, but that the 
pseudo- porphyritic textures is a result of secondary recrystalli-
zation and enlargement of quartz grains that are set in an 
aggregate of recrystallized feldspar. He further proposed 
that the recrystallization took place along archuate ring 
fracture zones associated with the cauldron subsidence mechanism. 
Somesville Pluton: 
This body of granitic rock on Mount Desert Island is sur-
rounded by older intrusions: to the north and west it is 
bordered by the gabbro-diorite, and to the east and south by the 
hornblende granite of the Cadillac Pluton. Merritt (1967> and 
McCullough (1971) both did detailed petrographic-geochemical 
studies of the pluton to further investigate the subdivision made 
earlier by Chapman (1970) of a medium-grained phase and a 
centrally located fine-grained phase. Chapman suggested that the 
fine-grained phase appeared intrusive into the medium grained 
phase, thus constituting a separate intrusion. 
All of the rocks of this pluton are pink, fine to medium-
grained biotite granites and are in part porphyritic . To the 
east, south, and northwest the pluton consists of medium-grained 
rock with minor amounts of fine-grained matrix . The percentage 
of fine-grained material increases gradually toward the center of 
the body . I n the west-central part the larger grains gradually 
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diminish in abundance until the rock is no longer porphyritic. A 
finer-grained border phase is present at the contact with the 
Cadillac Pluton to the south and east. The average composition 
of all rocks within the pluton is 35% perthite, 33% quartz, 28% 
plagioclase, and 3% biotite plus accessory minerals (magnetite, 
apatite, zircon, and sphene). Modes are given in the appendix. 
The medium-grained phase is mottled pink and white. 
Individual grains are easily identified - microperthite is pink 
with grains up to 10 mm long; plagioclase is milky white, 
rectangular, and up to 5 mm long; and quartz is smoky and 
interstitial. Biotite is distributed evenly as small grains. 
Pla9ioclase composition is An21-2?• 
McCullough <1971> delineated an archuate band of a porphyri-
tic phase, convex toward the east, in the interior of the 
pluton. This rock tends to be grayish and darker than the 
medium-grained phase. The boundaries are gradational and this 
type is not shown separately on the map. Phenocrysts of micro-
perthite, quartz, and plagioclase are up to 4-6 mm long and are 
set in a groundmass of grains less than 1 mm diameter. Rock from 
the vicinity of Squantum Point and Broad Cove have a poikilitic 
texture, but otherwise are identical to the porphyritic phase. 
The plagioclase composition ranges from An 2 0-An43 • 
The equigranular, fine-grained phase is exposed in the 
center and western parts of the pluton. 
and contains only the rare megacryst. 
The rock is grayish pink 
Contacts between the textural varieties described have 
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generally not been observed. However, Chapman and has examined 
what appears to be a small dike of the fine-grained phase cutting 
the medium-grained phase in an abandoned quarry on the crest of 
the hill just northeast of Hodgdon Pond, which is easily reached 
via a Park Service dirt road. The quarries are south of the 
road, a few hundred meters into the woods. The dike is small 
and can be easily missed, but it is exposed in the quarry road 
just as the quarries are approached. In the vicinity of the 
campground on S9uantum Point the contact can be traced through 
the woods and blueberry fields and must be quite abrupt, but the 
actual contact is not exposed. 
Other Granite Bodies: 
On Mount Desert Island there are numerous other bodies of 
biotite granite, none of which can be associated with certainty 
to the previously described magmatic rocks. 
One variety is exposed along the south shore of Mount Desert 
Island between Seawall and Bass Harbor Head. This is also a pink 
rock, but is unique in that its texture is fine-grained and 
sugary . Hematite scattered throughout the rock gives it a 
mottled or speckled appearance locally. There are numerous 
quartz-feldspar veins, and locally sizable crystals of green 
microcline may be found . 
Pink, medium-grained biotite granite is abundant along the 
north shore of Pretty Marsh Harbor. This occurs as dikes cutting 
the gabbro-diorite. The rock looks much like that of the 
Somesville pluton, but as yet its genetic relationship is 
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unclear . 
Another granite is exposed urider the bridge along Route 3 at 
the north end of the island at Northeast Brook just southwest of 
Eden . No details are known, but in hand specimen the rock is a 
medium-grained pinkish biotite granite with megacrysts of 
lavender K-spar . The contact is not accurately located except in 
the creek where it is in contact with the gabbro-diorite. 
Baker Island is composed of a medium-grained pink biotite 
granite showing a consistent vertical northeast striking folia-
tion. 
On the mainland a hornblende granite similar to the granite 
of Cadillac Mountain is exposed on Waukeg Neck and extends 
northward into the Tunk Lake quadrangle. In addition, parts of 
the East Blue Hill and Long Island plutons are exposed along the 
western edge of the Mount Desert quadrangle. Both are tan to 
pink, medium-grained, two mica granites. Both vary texturally 
from equigranular to subporphyritic, while the East Blue Body has 
abundant myrolitic cavities near the contact, and the Long Island 
pluton occasionally displays one centimeter long K-spar pheno-
crysts that are mantled with white plagioclase. These two 
plutons are discussed by Wingard(1961>, Wanes (1974), Stewart and 
Wanes (1974>, and by Carl and others (1984). 
Composite dikes: 
Of particular interest are the composite dikes that cut the 
gabbro-diorite in Pretty Marsh on the west side of Mount Desert 
Island. Two of these are found on the west shore of West Point, 
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and along the southwest shore of Stewart Head (north side of 
Stewart Cove). These have been discussed by Chapman <1955, 1962) 
and more recently by Taylor et. al. (1980). 
The following field description of the dikes is quoted from 
Chapman's 1962 paper . 
~"rites: 
Referring to the dike at Stewart Cove, he 
"A belt of diabase-granite breccia 30-60 feet wide trends 
roughly parallel to the shore and can be traced nearly con-
tinuously for about 1,100 feet, or somewhat less continuously 
for a total of 1,600 feet. The belt is bounded on either side by 
medium-grained gabbro. Along its northeast boundary, the belt 
can be seen to make contact with the gabbro at many places, but 
the southwest boundary is largely covered by the beach and 
portions even lie below low tide. Although contorted and offset 
on a small scale, the over-all trend of the boundaries is N 40° W 
and both boundaries dip southwesterly at about 35°. The breccia 
belt, therefore, appears to be a tabular mass cutting the gabbro 
and inclining southwesterly at a low angle. 
computed at several places, is 20-30 feet. 
Its thickness, 
"A conspicuous layering occurs in the host gabbro, and in 
places swarms of tiny oriented inclusions may be observed. The 
attitude of both structures is about N 40° W 30° NE. The tabular 
mass of breccia, therefore, has the general shape of a dike 
striking roughly parallel to the planar structures of the gabbro 
but inclined at a low angle in the opposite direction. 
"Further indication of an intrusive character of the breccia 
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dike is seen in the manner in which small veins and bands in the 
gabbro are sharply cut off at the dike wall. Locally the gabbro 
wall rock has been shattered, and large angular blocks of gabbro 
appear engulfed and carried out into the dike. 
"The irregularity of dike ~<1alls is due partly to irregu-
larities in the original fracture wh i ch are exposed as curved and 
offset segments. Some irregularity is ascribed to postdike 
faulting. Near the northwest end of the dike exposure is a fault 
zone which trends nearly perpendicular to the dike and in which 
the northwest portion of the dike has been offset to the south-
west approximately 50 feet. Several other smaller offsets, 
probably due to faulting, were noted further southeast; and it is 
likely that others of the same or greater magnitude lie buried 
beneath the beach. 
"Perhaps the most striking feature of the composite dikes is 
the pattern formed by the distribution of granitic and basaltic 
material. Generally the outcrop surface shows rounded, elongate 
patches of diabase surrounded by medium-to fine grained granite. 
Where granite is scarce, adjacent patches of diabase appear 
molded about one another in a fashion resembling pillow-lava 
structure (p 1. 1). In reality the diabase masses are bolster- or 
pillow-shaped and are enclosed in a matri x or vein network of 
granitic material. Where granite is abundan t, the pillow 
character is lost and the diabase masses appear as widely 
separated inclusions in granite. 
"l>Jhere trJell developed, the pillm·J-like pattern gives the 
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rock a planar structure, which has been shown <Chapman, 1955b> to 
be of considerable significance. This planar structure is 
generally approximately parallel to dike walls, but local 
departures from this attitude are both wide and numerous. 
»It is very significant that the diabase has never been seen 
against the gabbro wall rock. Contact with the older gabbro is 
everywhere made only by the granitic material. In some of the 
small composite dikes <generally less than 1 foot wide) diabase 
does appear in contact with gabbro wall rock locally (see left 
side of pl . 1, E>. Careful inspection of such contacts, however, 
usually reveals an extremely thin intervening layer of granitic 
material. 
"This dike resembles the one described above in most re-
spec ts. A belt of diabase-granite breccia 30-50 feet wide 
extends about north-south along the shore for 350 feet. The 
western contact lies mostly below low tide, and the eastern 
contact is in large part covered by vegetation. Measurements at 
several places indicate an average attitude for the eastern 
contact of about N 20° E 40° SE. The dike is somewhat irregular 
and is faulted at several places with horizontal offsets of up to 
50 feet. As a result of the over-all trend for the dike here is 
about north-south. 
thick. 
The dike is calculated to be about 20-25 feet 
"The wall rock into ~·Jhich the dike has been injected is 
mediumgrained gabbro. Much consists of a darker phase cut by 
irregular veins and patches of a lighter and coarser phase. In 
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places the lighter phase constituted a matrix. which encloses 
numerous rounded masses, a foot or so across, of the darker 
phase . Such mixtures resemble the rounded breccia of the 
composite dikes. The gabbro breccia, however, is much less 
striking, principally because of the lower color contrast of the 
two gabbroic phases. 
"l•Jhere the gabbro ~·Jal 1 rock has been shattered and angular 
blocks dislodged, one may observe the abrupt manner in which the 
old veins of lighter gabbro and the darker rounded gabbro blocks 
have been transected. Angular blocks of the gabbro breccia up to 
20 feet long are found within the dike. 
"Like composite dike 1, this dike is composed of diabase-
granite breccia with a pillow-like structure. Here also the 
planar structure of the breccia is generally parallel to dike 
walls, and granite is everywhere seen in contact with gabbro wall 
rock." 
For a treatment of the petrogenesis of these dikes, the 
reader is referred to Chapman's (1962) paper, in which he 
proposes a replacement origin for the granitic materials, and to 
papers by Taylor et.al. (1980), and by Hill and Abbott \1988) in 
which they present the evidence favoring the co-mingling of acid 
and basic magmas. 
STRUCTURAL GEOLOGY 
Structure of the Stratified Rocks: 
Exposures of the Ellsworth Schist show evidence of multiple 
deformation - i.e. folded foliations, second cleavages, etc., but 
McGregor ( 1962> is the only detailed structural study done to 
date. The geologic map indicates only the attitudes of the 
prominent foliation and lineations. Excellent exposures for 
viewing structural styles can easily be reached at the picnic 
grounds on Thompson Island just south of the Trenton bridge, and 
at Indian Point nature reserve and Seal Cove on Mount Desert 
Island. On the mainland structural features are well displayed 
along the shoreline of Hancock Point and on the southern end of 
Newbury Neck. 
McGregor <1962> shows the axial trace of a major antiformal 
fold of the schistosity that trends ENE from the Union River to 
Hancock Point. The reversal of dips of the schisosity indicate 
the approximate location of the axial trace; McGregor mapped 
minor offsets of this trace along several embayments due to 
inferred northwest trending faults. On the northwest side of 
Mount Desert Island the schistosity dips consistently to the 
southeast with exceptions between Hadley Point and Salsbury Cove 
and at Seal Cove. 
On Newbury Neck the pattern is more complex. The southern 
end of the neck shows southerly dips consistent with exposures 
along strike to the east, but exposures along the northern part 
of the neck and continuing northward toward Patten Bay do not 
display the simple transition to northerly dips as is the case 
elsewhere. Instead numerous N-S strikes with gentle easterly 
dips are intermixed with northerly dips. This may indicate the 
proximity of the hinge area of this major antiform having a 
gentle plunge to the northeast. Further north along the Union 
River, McGregor ( 1962) mapped "intermediate" folds of the 
schistosity having essentially vertical axial surfaces and 
plunges of 20°-30° to the northeast. These may be smaller scale 
folds related to the larger antiform. 
The dominant mineral lineation in the schist, however, is 
not parallel to this a x ial trace. The lineation, observed most 
commonly as a "splintery streakiness" of chlorite and 9uartz, 
consistently plunges to the northwest on the north limb of the 
antiform and to the southeast on the south limb. This is also 
parallel to the lineations of "minor fold a~-:is" <McGregor, 1962). 
On the south limb of the antiform there is a consistent southeast 
over northwest sense of sheer on these minor folds and locally 
their axial surface parallels a second cleavage. 
Exposures of the Bar Harbor siltstones around the shore of 
Frenchman Bay clearly show dips toward the center of the Bay. On 
Mount Desert Island this pattern is complicated by the prox imity 
to the "shatter zone" but dips at Bar Harbor and the Porcupine 
Islands are generaly north or east toward the bay. Dips in the 
Sorrento area are toward the south, and dips along the eastern 
shore of the bay are westerly. These exposures suggest a 
structural basin beneath the northern part of Frenchman Bay. 
The "Shatter Zone": 
One of the most vivid structural features of the intrusive 
rocks on Mount Desert Island is the almost continuous ring of 
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shattered rocks at the margin of the hornblende granite . This 
zone varies in width from as little as 300 meters to a kilometer 
or more . It can be traced nearly continously from the north side 
of t he island around the east side past Bar Harbor, along the 
tips of the h e adlands of the southern end, and then across the 
southern-most part of the island . The zone is spectacularly 
displayed on both sides of the entrance to Northeast Harbor , as 
well a s along the s hore drive of the Park Loop Road, especially 
at Otter Cliff and south of Black Woods Campground. 
The "shatter zone" consists of :-:enol i ths of country rock 
enclosed in a fine-to medium-grained granitic phase. In some 
cases, usually at greater distances from the contact of the 
hornblende granite, there is only a small amount of granitic 
mate rial occurring as dikes and net veins between blocks of 
shattered country rock. Part of this granitic matrix appears to 
be recrystallized host rock rather than a chilled phase of the 
hornblende granite <Chapman, 19 ) . 
centimeters to many tens of meters . 
Xenoliths range from a few 
Where the country rock is 
persistent over large areas, it has been shown as a separate rock 
type on the geolog i c mapQ The xenoliths are most commonly 
hornfelsed Bar Harbor Formation, gabbro-diorite, diabase, and, on 
t he west side of the island, Ellsworth Schist. Xenoliths are 
usually angular and present a generally jumbled appearance, 
adjacent blocks of sediment frequently showing sharply contrast-
ins attitudes of bedding. Even so, there is an overall tendency 
with the Bar Harbor blocks ~·Ji th in the "shatter zone" to sho1t-J dips 
that are predominantly toward the center of the island. 
This was interpreted by Chapman (1953> as partial evidence 
favoring a mechanism of cauldron subsidence for the emplacement 
of the granitic plutons making up the core of the island. The 
outer boundaries of the shatter zone is not well defined. 
Faults: 
There are numerous small faults visible in the Bar Harbor 
Formation along the shore at the north end of Mount Desert island 
in the vicinity of the Ovens. These are too small to show on the 
map, and there appears to be little systematic pattern to their 
attitude; most of those shown by Metzger <1979) strike northeast 
or northwest with variablP dips. There is one apparently major 
fault, however, that puts Ellsworth Schist against gabbro-diorite 
on the east side of Salsbury Cove. This fault is shown on the 
map as extending southward from the coast where it continues to 
form the contact between Ellsworth Schist and gabbro. Metzger 
(1979) suggested that this fault continues along a northeasterly 
strike across the head of Frenchman Bay, although its location on 
the mainland has not been well established. 
Another fault of major dimension is implied from the map to 
lie along the trace of Seal Cove Pond on the west side of Mount 
Desert island. The granite plutons terminate abruptly on the 
east side of the pond~ whereas gabbro-diorite crops out on the 
west side. The extension of the fault to the Pretty Marsh area 
is complicated by the poorly known pattern of intimately mixed 
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granite and gabbro in that area. No other physical evidence of 
faulting has been found, and the rocks at Pretty Marsh do not 
appear sheared. 
Granite at the head o f Somes Sound is intensely sheared and 
suggests that Somes Sound may be a zone of weak rock in a 
sheared zone. Howeve r , as indicated on the map, there appears to 
be no off-set of rock units on either side of the sound, there-
fore a fault of any significant magni t ude is unlikely. Other 
faul t s have been mentioned in the discussion of the Ellsworth 
Schist (see McGregor, 1964) . 
Joints and diabase dikes: 
One cannot hike over the ledges of Cadillac Mountain and not 
be impressed by the abundance of joints in the granitic rock. 
Sheeting is well developed over most of the hornblende granite 
terrain, and in general conforms to the local topography. 
However Chapman and Rioux (1958) called attention to the fact 
that the relationship between the orientation of the topographic 
slope and the sheeting joint varies from place to place. The 
following quote from their paper describes this variation. 
''Along the more asymmetrical ridges, such as Cedar Swamp 
Mountain and Jordan Ridge <the two ridges extending south from 
Sargent Mtn.>, the relations of sheeting and slope are of special 
importance. Here sheeting is truncated at a low angle on the 
western slope and at a high angle on the eastern slope . So 
pronounced is this difference that the ridge crest lies some 
distance to the west of the crest in the sheeting arch . Such 
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relations indicate that the ice tongue in the valley to the east 
cut back the eastern slope of the ridge nearly to its former 
crest. The ice in the valley to the west, however, failed to cut 
as deeply and steeply into the western flank of the mountain 
ridge. As a result asymmetrical ridges formed. 
"Such a ridge is sho~.>Jn in figure 5. The steep western slope 
<F-G> shows the common relation of truncated sheeting and step 
structure. Steep eastern slopes <A-B> may show higher angle of 
truncation, but generally sheeting is difficult to observe here. 
Higher eastern slopes <B-C> are less steep and have been somewhat 
disintegrated by glacial ice and later frost action. Brea.king 
down of such slopes appears to have been controlled laargely by 
the steep joints. On high western slopes (E-F> sheeting domi-
nates over jointing in the control of slope angle. Gentler 
slopes, consequently, are encountered here. Near the crest (D-E> 
slope conforms with sheeting which is nearly flat. East of the 
crest somewhat steeper slopes <C-D> have formed by steps across 
nearly horizontal sheeting. 
"On the north~<Jest slopes of the larger mountains, sheeting 
is nearly parallel to topography. In some places it dips a bit 
more steeply and in others a bit less steeply than the local 
slope. Some of the highest angles of sheeting truncation were 
observed on southeastern slopes where relatively gentle sheeting 
is exposed in the steep slopes. In the small hills known as The 
Bubbles (southeast of Eagle Lake>, sheeting is nearly horizontal 
and is cut off at a high angle by the hillsides." 
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From these observations, they concluded that most of the 
sheeting is preglacial in age and that glaciation was responsible 
for a considerable steepening of the valley sides. 
Other joints, mostly with steep or vertical dips, fall into 
three dominant strike categories: 1> E-W, 2> N 40~ E, and 3) N 
A less prominent group strikes N-S. The influence of 
these joint directions on the topography is discussed at length 
in the paper by Chapman and Rioux (1958). 
Diabase dikes are abundant in all the rocks of Mount Desert 
Island. Most are vertical and less than 3 meters wide, but some 
exceed 20 meters. Chapman and Wingard <1958) studied the 
distribution of basic dikes along the coast from Penobscot Bay to 
Gouldsboro Bay, including Mount Desert Island. They show that of 
the three dominant dike trends, 1> N 45~ - 75~ E, 2) N-S to N 30~ 
E, and 3) N 10~ W - N 30~ W, the first group is found cutting 
only rocks believed older than the Bar Harbor Formation, the 
second group cuts all rock types except the Cadillac pluton and 
the Somesville pluton, and the third cuts all rock types, however 
there are fewer of them in the biotite granite (Somesville 
pluton) than in the hornblende granite <Cadillac Mountain pluton) 
by a factor of 20. Chapman and Wingard (1958) conclude there 
have been four episodes of dike emplacements, and, used this 
observation to help establish the younger age of the Somesville 
pluton relative to the Cadillac Mountain pluton. This age 
relationship was investigated by Metzger and Bickford (1972> by 
means of Rb-Sr dating techniques and will be discussed in a later 
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section. 
Implacement and Ages of the Magmatic Rocks of Mount Desert 
Island: 
Chapman (1953) presehted arguments favoring ring fracture 
stoping and cauldron subsidence as the intrusion mechanism for 
the two granite plutons that constitute the core of the island. 
The evidence in support of this mechanism is listed by Chapman 
<1969) as "(1) subcircular outline of pluton, (2) smoothly curved 
sharp boundary, (3) paucity of granitic apophyses , (4) presence 
of ring-dikes and possible cone sheets, (5) shatter-zone along 
contact of pluton, (6) ring-dikes passing into shatter-zones, (7) 
web vein pattern and web breccia pattern in adjacent country 
rock, (8) e:-:ternal centripetal dip pattern, and (9) chilled 
contacts indicat i ng rapid ascent of magma." 
features have already been described. 
Several of these 
A remaining 9uestion, however, is the relationsh i p o f the 
Somesville pluton to the Cadillac Mountain pluton. The map 
pattern suggests that t he Somesville body is t he younger; it 
appears to cut out the western part of what was at one time a 
more equidimensional body of hornblende granite. The relative 
ages of the two granites was established on the basis of field 
evidence, i.e. contact features and the abundance of basic dikes 
as described earlier. However Radiometric dating by Metzger and 
Bickford <1972) and by Mose and Metzger (1977 ) give Rb-Sr whole 
rock dates of 419-16 m.y. and 408-8 m.y. respectively for the 
Somesville pluton, and 369-14 m. y. for the Cadillac Mountain 
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pluton. Faul and others (1963) report a K-Ar date of 389 m.y.s 
for the Somesville pluton (sampled at Hall Quarry). Although 
these data suggest the Somesville pluton to be older, this is 
clearly contradictory to the map pattern and to the field 
evidence presented by Chapman. Chapman's conclusion has been 
verified by Gilman, who found a contact of the Somesville granite 
against the Cadillac Mountain granite showing a narrow, but 
conclusive chilling of the biotite granite against the hornblende 
granite. The contact is exposed on the east side of Somes Sound, 
a short distance into the woods along a small tributary stream 
that follows the contact. 
The emplacement of the Somesville pluton was reviewed by 
McCullough (1971> who elaborated on Chapman's (1970) concept of 
ring fracturing and partial subsidence of a central block such 
that the steep contact of the south and east sides flattens 
to the northwest. Chapman ( 1970, p.18) gives a schematic diagram 
for the emplacement of the granites. 
The gabbro-diorite along with the Southwest Harbor granite 
and the granite on Schoodic Penninsula comprise part of what 
Chapman (1962) has delineated as the ''Bays-of-Maine igneous 
complex. This is believed to be a hugh, disrupted, stratoform 
complex extending at least from Penobscot Bay to New Brunswick. 
Rb-Sr whole rock age determinations by Mose and Metzger (1977) 
give results of 373 - 12 m.y. for the granite of Southwest 
Harbor, and 377 - 19 m.y. for the granite of Schoodic Point. It 
has been already mentioned that Dixon(1960) considered them to be 
• 
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correlative on the basis of petrographic similarity and field 
relationships. These ages are considerably older than the 
Devonian-Mississippian ages presumed by Chapman and earlier 
workers. 

